Argyrophilic grain disease: widespread hyperphosphorylation of tau protein in limbic neurons.
Argyrophilic grains (ArG) and coiled bodies of argyrophilic grain disease (AgD) and the neurofibrillary lesions of Alzheimer's disease (AD) share similar antigenic determinants, among them hyperphosphorylated microtubule-associated protein tau. Nothing is known about the mechanisms underlying tau hyperphosphorylation in AgD, the hyperphosphorylated sites or the intracellular distribution of abnormally phosphorylated tau. We have analysed brain tissue sections from 41 subjects with AgD with a panel of phosphorylation-dependent (AT270, AT8, Tau-1, AT180, 12E8, PHF-1 and AT100) and phosphorylation-independent anti-tau antibodies (N-tau 5, 304, 189 and 134). All antibodies labelled ArG, coiled bodies and neurofibrillary lesions, with the exception of antibody 12E8, which stained a subset of neurofibrillary tangles, but no ArG or coiled bodies. Most pyramidal neurons in areas rich in ArG showed diffuse granular tau labelling in cell bodies and dendrites. Only very few tau-positive cells also contained neurofibrillary tangles. Phosphorylation-dependent anti-tau antibodies also stained a felt-like network of Gallyas-negative filiform neurites in layer CA1 of the hippocampus and in layer pre-B of the transentorhinal cortex. These results demonstrate a widespread hyperphosphorylation of tau protein in the somatodendritic domain of neurons in AgD, in addition to silver grains in the neuropil. Unlike in AD, tau hyperphosphorylation in the somatodendritic domain in AgD does not appear to be followed by neurofibrillary tangle formation, even in the presence of widespread ArG in the neuropil. Furthermore, our data suggest that no strict correlation exists between the presence or density of ArG in the limbic area and the occurrence of dementia.